Trans-platinum complexes in cancer therapy.
The research of new platinum drugs active towards cisplatin refractory/resistant tumors has been mostly focussed on compounds with cis geometry because transplatin, the trans-isomer of cisplatin, is inactive. It is widely accepted that transplatin inactivity stems from two major factors: i) the kinetic instability promoting its deactivation and ii) the formation of DNA adducts characterized by a regioselectivity and a stereochemistry different from those of cisplatin. However, several exceptions to the general rule that the presence of two leaving groups in cis positions is necessary for antitumor activity of platinum complexes, have been reported. Substitution of transplatin ammine ligands by aromatic N-donor heterocycles, branched aliphatic amines, or imino ligands has lead to compounds with relevant in vitro tumor cell growth inhibitory potency, often active towards cisplatin refractory/resistant tumor cells, and in some cases endowed with significant activity also in vivo. From a mechanistic point of view, substitution of bulky ligands for ammines can retard substitution of the two chloride ligands, thus reducing the kinetic instability of the trans-platinum compounds. On the other hand, the formation of DNA adducts qualitatively and quantitatively different from those of cisplatin strongly supports the hypothesis that antitumor-active trans-platinum complexes can have a different spectrum of activity. It is hoped that the increasing knowledge of the biochemical and cellular processes underlying the antitumor-activity of trans-platinum complexes will foster their clinical development.